Involvement of Gi/o proteins and GIRK channels in the potentiation of morphine-induced spinal analgesia in acutely inflamed mice.
The analgesic efficacy of opiates can be enhanced in inflammatory states due to peripheral and spinal alterations. We describe here that the analgesic effect induced by intrathecal (i.t.) morphine assessed by measuring thermal withdrawal latencies is enhanced in carrageenan-inflamed mice. The spinal micro-opioid receptor (MOR) population is not up-regulated as demonstrated by Western blot assays. In contrast, behavioural experiments show the involvement of changes in transduction mechanisms activated by spinal opioid receptors. The i.t. administration of the nitric oxide (NO) synthase inhibitor L-NMMA (3-30 microg) antagonised with a similar potency and efficacy morphine-induced analgesia in inflamed and non-inflamed mice, discarding that an increase in NO release could be responsible of the enhancement of morphine-induced analgesia. The analgesic effects evoked by the i.t. administration of the direct G(i/o) protein activator mastoparan (0.03-10 microg), but not those induced by the N-type calcium channel blocker omega-conotoxin GVIA (3-30 ng), were potentiated in inflamed mice, suggesting that postsynaptic and not presynaptic mechanisms could be involved. Furthermore, the inhibitory effects on morphine-induced analgesia produced by the G(i/o) protein inhibitor pertussis toxin (0.1-17 ng) or the G-coupled inwardly rectifying potassium (GIRK) channels inhibitor tertiapin-Q (0.75-750 ng) were greatly enhanced in inflamed mice. These results suggest that differences in the transduction mechanism activated by MOR at postsynaptic level, probably related with GIRK channels activity, could participate in the potentiation of morphine-induced spinal analgesia in acutely inflamed mice.